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[NAME OF DOCUMENT] WHAT IS CLAIMED IS 
[Claim 1] 

A battery overdischarge preventing apparatus in a 
vehicle provided with a battery-powered clock, said 
battery overdischarge preventing apparatus 

comprising: 

a switch connected between the battery and clock; 

an oscillator for producing drive pulses for a 
clock incorporated in said clock; and 

a counter for switching between an off -signal 
which receives an off signal from an ignition switch, 
counts the output signals of the oscillator, and turns 
off said switch after the lapse of a predetermined 
time; and a reset signal for resetting the off -status 
switch to the on status upon receipt of an on- signal 
from an ignition switch, said counter output ting the 
off -signal or a reset signal having been switched. 



[NAME OF DOCUMENT] SPECIFICATION 

[TITLE OF THE INVENTION] TITLE OF THE INVENTION 
BATTERY O VERDI SCHARGE PREVENTING APPARATUS 
DETAILED DESCRIPTION OF THE INVENTION 
5 [INDUSTRIAL FIELD OF APPLICATION] 

The present invention is relates to a battery 
overdischarge preventing apparatus in a vehicle 
provided with a battery-powered clock. 
[PRIOR ART] 

10 A vehicle provided with a clock powered by a car- 

mounted battery has been known in the prior art (e.g. 
Publication of Jitsukaisho 55-139940). 

To ensure correct indication of a clock to be 
displayed during the use of the vehicle of this type, 

15 the clock is kept supplied with the power from the 

car-mounted battery even when the ignition switch is 
off. When the vehicle of this type is left unused for 
a long time, there has been apprehension that the 
battery may be overdischarged by the current taken out 

20 of the battery and the engine may become unable to 

start. Thus, if the vehicle is left unused for a long 
time, the battery power cord is disconnected in some 
cases. Connection and disconnection of the power cord 
to and from the battery terminal has been felt 

25 burdensome. 



[OBJECT OF THE INVENTION] 

The object of the present invention is to provide 
a battery overdischarge preventing apparatus in a 
vehicle provided with a battery-powered clock, wherein 
5 the aforementioned battery overdischarge preventing 
apparatus is impervious to overdischarge even after 
the vehicle has been left unused for a long time. 
[CONSTRUCTION] 

To achieve this object, the vehicle provided with 
10 a battery-powered clock of the present invention 
contains: 

a switch connected between the battery and clock; 

and 

a counter that counts the drive pulses of an 
15 oscillator producing the pulses for driving the clock 
incorporated in the clock, and turns off the above- 
mentioned switch when the count has reached a 
predetermined value. 

To be more specific, the present invention 
20 includes the steps of: 

receiving the off -signal from the ignition switch; 
dividing the frequency of the output signals of 
the oscillator producing the pulses for driving the 
clock incorporated in the clock; 
25 turning off a switch connected between the battery 
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and clock , when the count of the frequency dividing 
signal has reached a predetermined value; and 

cutting off the power having been supplied to the 
clock from the battery, prior to overcharging of the 
5 battery. 

Further, when the ignition switch has been turned 
on, the on-signal from the ignition switch is received 
to turn on the above-mentioned switch in such a way 
that power is again supplied to the clock from the 
10 battery. 

[EFFECTS OF THE INVENTION] 

In the present invention, when the ignition switch 
is off, the clock signals in the clock are counted. 
When the count has reached a predetermined value, the 

15 power having been supplied by the battery is cut off; 
whereas, when the ignition is on, power is again 
supplied by the battery. This arrangement allows the 
supply of power from the battery to the clock to be 
cut off when the vehicle is not used for a long time, 

20 whereby overdischarge of the battery is avoided. 

Further, when the vehicle is left unused for a shorter 
time, the supply of power from the battery to the 
clock is not cut off, thereby eliminating the trouble 
of adjusting the indication of the time. 

25 [EMBODIMENT] 



The following describes the embodiments of the 
present invention with reference to the accompanying 
drawing : 

In the drawing, 1 denotes a clock driven by the 
5 power of the battery B, 2a switch and 3 a counter. 
The clock 1 is configured in a well-known 
arrangement wherein this clock 1 includes : 

a clock integrated circuit for creating a clock 
signal by dividing the frequency the output pulses of 
10 the oscillator such as a crystal oscillator; and 

a display tube 5 for display the time, which is 
the above-mentioned clock signal output ted from the 
clock integrated circuit 4 . 

The clock integrated circuit 4 of the clock 1 is 
15 connected between the emitter of the transistors T ri of 
a switch 2 (to be described later), and the ground. 
The display tube 5 is connected between one end of the 
ignition switch Ig and the ground. 

The switch 2 is composed of two npn-type 
20 transistors T rl and T r2 , and four resistors R 1# R 2 , R 3 
and R 4 . The collector of the transistor T rl , together 
with the other end of the ignition switch Ig, is 
connected to the cathode of the battery B where the 
anode is grounded. Further, the resistor R x is 
25 connected between the base of the transistor T r i and 
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emitter of the transistor T r2 , and the resistor R 2 is 
connected between the emitter of the transistor T r2 and 
the ground. Further, R 3 is connected between the 
collector of the transistor T r2 and the collector of 
5 the transistor T ri . 

The off -signal and reset signal for turning off 
and on the transistors T ri and T r2 are inputted into the 
base of the above-mentioned transistor T r2 of the 
switch 2 from the counter 3 (to be described later) 
10 through the resistor R 4 . 

The counter 3 includes : 

a divider circuit 6 for dividing the frequency of 
the clock signal outputted from the oscillator (not 
illustrated) provided inside the clock 1; 
15 a counter circuit 7 for counting the output pulses 

of the divider circuit 6 ; and 

an inverter 8 for resetting the counter circuit 7. 
The above-mentioned divider circuit 6 has a 
greater division ratio. It outputs one output into the 
20 input terminal IN of the counter circuit 7 every 24 
hours (every day) in response to the clock signal 
inputted from the clock 1 . 

The counter circuit 7 is a (m + l)-bit binary 
counter containing (m + 1) outputs from Qo through Qm. 
25 The counter circuit 7 is a down- type binary counter. 
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The counter circuit 7 is reset by the on- signal of the 
ignition switch Ig that is inputted into the Reset 
terminal R through the inverter 8. Further, the 
outputs Qo through Qm all go high. Further, the above - 
5 mentioned resetting is released by the off -signal of 
the ignition switch Ig inputted into the above- 
mentioned reset terminal R . This is followed by the 
step of counting the output pulses of the divider 
circuit 6 inputted into the input terminal IN from the 

10 divider circuit 6. 

The above-mentioned counter circuit 7 selects from 
the output terminal Qo through Qm the output terminal 
that goes low before the battery B is discharged by 
the current consumption by the clock integrated 

15 circuit 4 of the clock 1 after subsequent to turning 

off of the ignition switch Ig, and the output terminal 
Qn that outputs the low off -signal, for example, when 
the number of the pulses outputted from the divider 
circuit 6 has reached 30. The resistor R 4 is connected 

20 between the output terminal Qn and the transistor T r2 

of the switch 2, and a pull-up resistor R 5 is connected 
between the output terminal Qn and the cathode of the 
battery B. 

The following describes the operations of the 
25 above-mentioned overdischarge preventing apparatus: 
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Assume that the ignition switch Ig has been turned 
off in order to stop the engine of the vehicle (not 
illustrated). Then the input of the inverter 8 is cut 
off with respect to the cathode of the battery B, and 
5 the output goes high to release the resetting of the 
counter circuit 7 . 

As described above, when the resetting has been 
released, the counter circuit 7 starts to count the 
output pulses outputted from the divider circuit 6. 

10 In the meantime, the output Qn of the counter 

circuit 7 outputs the low signal when the number of 
the output pulses outputted from the divider circuit 6 
has reached 30. One pulse is outputted every 24 hours 
from the divider circuit 6. 

15 Thus, the output Qn of the counter circuit 7 

starts transition from the high state to the low state 
after the lapse of 30 days (about a month) with the 
ignition switch Ig kept turned off. This causes the 
transistors T ri and T r2 of the switch 2 to be turned off, 

20 with the result that the supply of power to the clock 
integrated circuit 4 of the clock 1 is cut off. In 
this case, the ignition switch Ig has been off for 30 
days, without power supplied to the display tube 5 of 
the clock 1. Supply of power from the battery B to the 

25 clock 1 has been completed stopped. After that, there 



is no power consumption by the clock 1 at all. 

Based on the above-mentioned description, assume 
that the battery B is overdis charged when power 
consumption by the clock 1 has continued for more than 
5 30 days. Then power consumption by the clock 1 is 
stopped before the battery B is over discharged, 
whereby overdischarge of the battery B is prevented. 

The time period when the battery B is 
overdischarged due to the power consumption by the 

10 clock 1 is approximately determined by the capacity of 
the battery B. The time period when the integrated 
circuit 4 for the clock 1 is powered by the battery B 
subsequent to the ignition switch Ig having been 
turned off can be changed by selecting from among the 

15 outputs Qo through Qm of the counter circuit 7 of the 

counter 3. Thus, the overdischarge of the battery B is 
completely prevented by proper selection from among 
the outputs Qo through Qm of the counter circuit 7 of 
the counter 3, in conformity to the capacity of the 

20 battery B. 

If the ignition switch Ig is turned on after long 
periods of storage without any operation of the 
vehicle, the engine can be started since the battery B 
is not overdischarged. In this case, the counter 

25 circuit 7 of the counter 3 is reset, and a high-level 
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signal is outputted from the output Qn. The 
transistors T r2 and T r i are turned on and power is 
supplied to the clock integrated circuit 4 of the 
clock 1 , with the result that the clock 1 is again 
5 activated. 

The display of the clock 1 in this case is 
deviated from the correct time. This requires the 
display to be adjusted to indicate the correct value. 

When the ignition switch Ig is turned on before 
10 supply of power by the battery B to the clock 1 is cut 
off, the above-mentioned time adjustment of the clock 
1 is not required. 

The above-mentioned procedure prevents 
overdischarge of the battery in a vehicle provided 
15 with the clock driven by the power of the battery. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The Figure is a circuit diagram representing an 
example of the battery overdischarge preventing 
apparatus according to the present invention. 
20 1. Clock 

2 . Switch 

3 . Counter 
B. Battery 

Ig. Ignition switch 
25 Applicant of Utility Model Registration: Toyo 
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[NAME OF DOCUMENT] DRAWINGS 

4 . Clock integrated circuit 

5. Display tube 

6. Divider circuit 
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